Results: When not considering age, those who engaged in volunteering regularly appeared to experience higher levels of mental well-being than those who never volunteered. To explore the association of volunteering with the GHQ across the life course, interaction terms were fitted between age and volunteering. The interactions were significant, demonstrating that these associations vary by age. The association between volunteering and well-being did not emerge during early adulthood to mid-adulthood, instead becoming apparent above the age of 40 years and continuing up to old age. Moreover, in early adulthood, the absence of engagement in voluntary activity was not related to mental well-being, but GHQ scores for this group increased sharply with age, levelling off after the age of 40 and then increasing again above the age of 70 years. The study also indicates variation in GHQ scores (65%) within individuals across time, suggesting evidence of lifecourse effects.
INTRODUCTION
Volunteering means any activity in which time is given freely to benefit another person, group or organisation. 1 The present study contributes to the discussion of the health benefits of voluntary action in a British context. At the present time, this analysis is of relevance to a wider policy debate, on subjective well-being. The UK government has begun to invest in efforts to measure subjective well-being, and government policy strongly emphasises the benefits to communities of higher levels of voluntary action. Since mental health is also the subject of public policy, it is reasonable to ask whether voluntary action by individuals can be said to be associated with mental health benefits in a British context.
A recently published meta-analysis 2 and other studies indicate a positive relationship between volunteering and health outcomes such as mental well-being, self-rated health, cardiovascular disease (CVD), risk factors for CVD, disability, mental well-being and life satisfaction. 1 3-13 Some studies have suggested
Strengths and limitations of this study
▪ This study has taken a lifecourse approach, in contrast to previous work which has emphasised particular demographic groups such as the elderly. ▪ Our findings suggest that the relationship between volunteering and mental well-being varies across the life course after adjusting for potential risk factors. ▪ Our study demonstrates that engaging old-aged and middle-aged demographic groups in volunteering activities may be associated with better mental health. ▪ The study was unable to examine selection effects such as whether prior poor health might have restricted people's participation in volunteering particularly at old age.
that engaging in volunteering activities can reduce the risk of mortality, 14 15 and others claim that the positive effects of volunteering on health may disappear when volunteering is discontinued. 3 8 16 The majority of studies of the relationship between health and volunteering have focused on older individuals, who experience higher levels of illness and depression than the general population. For example, one UK study concluded that volunteering reduced the incidence of depression for those aged over 65 but not for younger age groups. 10 In Britain, no previous study has focused on the association of volunteering with mental health by using a wider spectrum of age, including younger and older people. In the absence of studies of the relationship between volunteering and mental well-being over the life course, it could be erroneously assumed that any beneficial effects of volunteering are experienced uniformly across all age groups resulted in misleading assumptions of uniformity of benefiting effects of volunteering on health across the ages. Evidence suggests that participation in volunteering increases with age and may decline at old age. 7 As levels of various factors across different ages are not the same, they interact differently at various stages of the life. Therefore, the relationship between mental well-being and volunteering may be more or less evident at different time points across the life course. The lifecourse approach, which involves studying life histories and trajectories, is not novel, but we believe this to be an original study of this kind in a British context. This study has used the General Health Questionnaire (GHQ-12 or simply GHQ) as an indicator of mental well-being. The GHQ is a reliable indicator of psychological distress and is a measure of current mental health. 17 We have used the British Household Panel Survey (BHPS) in which GHQ is collected at every wave. Recently a study using the BHPS has established lifecourse effects on mental well-being of access to green space, but so far no attempt has been made to exploring such associations in relation to volunteering status. 18 We hypothesise that the relationship between volunteering and mental well-being is not linear across the life course, but rather varies at different stages in the life course.
MATERIALS AND METHODS Data
We used the British Household Panel Survey (BHPS), which is an annual longitudinal survey of private households in Great Britain. 19 Longitudinal studies are used to study the dynamics of change across the life course. 20 The BHPS started in 1991 as a nationally representative sample of 5000 households, where adults (aged 15 and over) were interviewed and tracked over the years up to 2008. Hence, people of varied ages were surveyed at an initial time point and then followed up over several years. The survey is of high quality and sample attrition rates are low. 21 These data were downloaded from the UK Data Archive website (http://www.data-archive.ac. uk). This study is an analysis of previously collected data; therefore, ethical approval was not required. The BHPS data contain information on various domains of respondents' lives, ranging from income to jobs, household consumption, education and health; it also includes questions about social and political values. Eighteen waves of data were collected before the study was absorbed and extended into the much larger Understanding Society panel data set. Changes in the ways volunteering was measured in Understanding Society mean that we have confined our work to the BHPS data. Information on volunteering was collected in waves 6-18, No statistically significant differences were found in mean GHQ scores among those observations used in the analysis and the observations for which data were missing. Those missing in analysis data were younger, more likely to be female, more likely to have a low level of education and from manual social class. We also have imputed the missing information using appropriate multivariate imputation techniques and found that results remained essentially unchanged when data generated by multiple imputations were used. Therefore, our analyses are based on 66 343 observations ( personyears) with no missing data.
Mental well-being
The outcome of interest was GHQ-12, which is a proxy for mental well-being measured at each wave of the BHPS. It is an index derived from self-completion responses to the GHQ, comprising of 12 questions. Each question has four categories (0-4) that assess happiness, mental distress (such as existence of depression or anguish) and well-being. This subjective assessment is measured on a Likert scale from 0 to 36, that is, the sum of 4 items across 12 questions, which we have recoded so that high values denote high mental disorder. The Likert scoring of the GHQ yielded a normal distribution and we have used this variable as a continuous variable in our analysis. GHQ in the BHPS has been shown to be robust to retest effects, making it a suitable longitudinal instrument. It has also been widely used in health research to measure prevalence and determinants of mental illness and depression. 22 
Volunteering status
Our main explanatory variable is the frequency of formal voluntary work carried out by individuals. This has been elicited from wave 6 onwards every second year and measured on an ordinal scale as the response to the question: the topic is part of a module of questions introduced by the statement: 'we are interested in the things people do in their leisure time'. Individuals are asked to respond to a series of options, one of which is whether or not they 'do unpaid voluntary work' and if so how frequently they do so. Individuals can respond to this question in five categories, ranging from (1) at least once a week, (2) once a month, (3) several times a year, (4) once a year or less and (5) never. Since the categories once a month and several times a year show very similar trends with time and similar relationships with the GHQ, we merged these categories (2 and 3), generating four categories of volunteering status: frequent (once a week), infrequent (once a month/several times a year), rare (once or less a year) and never. It is known that responses to surveys on volunteering depend on survey methodology. The BHPS asks one question on volunteering and does not prompt respondents with examples of what might be meant by 'unpaid voluntary work'. 23 Therefore, it produces lower estimates of levels of volunteering in Britain than other studies which probe more intensively into the question. 24 It is not known whether social or age groups are more or less likely to recall episodes of voluntary work; therefore, we cannot discount the possibility that some groups (eg, those with lower levels of education) might not record volunteering when in fact they have engaged in it.
Other explanatory variables Potential confounders or pathways linking mental wellbeing with volunteering were treated as time-varying while gender was treated as a time-constant variable. Age is used as a continuous variable, and to avoid problems of multicollinearity, we use deviations in age from the mean age of the sample, which is around 45 years. The intercept now represents the GHQ score of an individual at the centred value of age 45 years.
Income was based on an adjusted measure of the total gross household income (the McClements scale) to allow for different needs according to household size and composition. 25 Income was collected in each wave and we used a logarithmic transformation. Occupational class was measured using the Registrar General's social class system; classes are categorised as manual and nonmanual. The highest educational qualification was grouped into three categories: low (education up to O-levels); medium (A-levels or equivalent) and high (university degree including vocational qualification below degree level). Marital status is categorised into: married, unmarried and divorced/separated/widowed. We have also included social group membership which has shown to be protective against depression; 26 the responses varied from none (0) to 11, which were further grouped into three categories: 0, 1 and >1 organisations. The measure of health status was represented as self-rated health and categorised as: (1) excellent, (2) good, (3) poor and (4) very poor. The number of children in the household was also included.
Statistical methods
All the analyses were performed on data for men and women combined, as a likelihood ratio test did not indicate differences between them. The normality of the GHQ scores was checked and it was treated as a continuous variable. The relationship between continuous and categorical variables was explored by using analysis of variance, whereas the χ 2 test was used between the categorical variables.
Multilevel linear models involving random intercept were used with individuals at level 2 and time or measurements at level 1. The model is of the form:
where β's are the fixed effects, and u and e are the random effects. Respondents' age was taken as the 'time' in our models. We constructed two models; in Model 1, the main effects of age and volunteering status on GHQ scores were adjusted for all the other covariates; and in Model 2, we further introduced a cross-level interaction term between volunteering and age. Finally, the predicted scores of GHQ obtained from the final model were plotted against age, separated by volunteering status and adjusted for all the other covariates. Cubic and quadratic polynomials were used to describe non-linear trajectories, but cubic polynomial was chosen over quadratic because of the better model fit. Finally, the proportions of variances were computed using within and between individuals' variance estimates. All p values presented are two-sided, and the statistical significance level for hypothesis testing was set at 0.05. Analyses were carried out using STATA (V.12.0 for Windows; Stata Corporation, College Station, Texas, USA).
RESULTS
There were 47% males in our sample. Volunteering status from 1996 to 2008 for the entire sample is displayed in online supplementary figure 1. Almost 80% of people did not undertake any volunteering work during the 12-month reference period, although a variation can be seen by years. Table 1 reports the means and percentages of the pooled sample across seven waves. Generally, 21% people volunteered and people who volunteered had better mean GHQ scores (10.7) than those who had not volunteered (11.4). More females than males have volunteered, almost a quarter of those aged 60-74 volunteered compared to 17% in the youngest age group.
Those in the youngest age group had the lowest GHQ scores than those in the older age groups. Variations in volunteering status by socioeconomic factors and active member of organisations were found.
GHQ and volunteering
We plotted the mean GHQ scores and 95% CIs by volunteering status (see online supplementary figure 2). The mean GHQ score was lowest (best) among those who were involved in frequent volunteering and highest (worst) among those who never volunteered.
Results from the random intercept model
After establishing that the association between volunteering and GHQ was not linear, we replaced the five-point volunteering variable with the four categories as discussed earlier in the 'Materials and methods' section. In a fully adjusted analysis (table 2; Model 1), all the volunteering categories were significant and had positive GHQ scores for those aged 45 years, indicating that those not volunteering were more likely to experience poorer mental health.
To investigate whether volunteering had a consistent association with GHQ across the life course, interaction terms were fitted between age and volunteering. We also fitted quadratic and cubic interactions of age with volunteering, but they had no significant effects, so were not included in the analyses shown here. Variations in the associations between volunteering and GHQ were seen across the life course indicated by significant interaction terms. To understand these variations, we plotted the predicted GHQ scores obtained from the final model (Model 2). The growth curves (figure 1) suggested three overall periods: an increase to peak in early adult life, decline from midlife up to 75 and then an increase from around 80.
The GHQ scores were lowest at the youngest ages among those who never volunteered, but then there was a sharp increase in GHQ scores with age, peaking at 11.6 when the participants were 45-50 years old. Likewise, at younger ages, GHQ scores were highest for those who were involved in frequent volunteering during early adulthood to mid-adulthood. Then, GHQ scores started decreasing while for those who never volunteered, and GHQ scores increased. Likewise, those who were involved in either infrequent or rare volunteering also had lower GHQ scores than those who never volunteered.
The proportion of variance within individuals (16.79/ 16.79+9.07) was 65% in a fully adjusted model indicating heterogeneity in the GHQ by volunteering across the life course. While, between individuals, the proportion of variance was 35% (9.07/9.07+16.79).
DISCUSSION

Principal findings
Previous studies have reported better mental well-being using the GHQ among those involved in volunteering activities. Our study indicates that the relationship between volunteering and mental well-being varies across the life course, which suggests that volunteering may be more strongly associated with mental well-being at some points of the life course than others. There is no clear evidence that volunteering was positively associated with mental health during early adulthood to mid-adulthood. Rather, the positive association began to become apparent after around 40 years and continued up to old age. Those who never volunteered seemed to have lower levels of mental well-being starting around midlife and continuing in old age compared to those involved in volunteering. These associations between mental well-being and volunteering are robust to a range of potential confounders, which are used in adjusting the models.
What is already known on this topic and what this study adds?
Changing roles associated with different age groups across the life course may explain why volunteering is beneficial for some age groups but not for others; 7 a comprehensive overview has been provided by Wilson. 1 Like previous studies, we also have found that volunteering is not associated with mental well-being during younger ages. 1 One explanation might be that during younger ages, volunteering may be perceived of as yet another obligatory task to fulfil in order to be a good student, parent, worker and so forth, so it does not have beneficial effects on health. Contrary to some other studies, 7 this study has found potentially beneficial connections between volunteering and mental well-being during the middle stages of the life course. It has been reported previously that middle-age people who are less depressed are more likely to volunteer and thereby enjoy the benefits of being volunteers. 27 The benefits of volunteering may also accrue from early middle age because of the social roles and family connections, which are more likely to promote volunteering at that stage of the life course. An example would be that many parents of school-aged children become involved in school-related activities in various voluntary capacities. 27 Our results essentially accord with other reports showing that volunteering is positively associated with mental well-being especially during old age, 1 5 6 10 13 28-32 but we build on previous literature by adding this lifecourse perspective.
Several mechanisms may explain the positive connection between mental well-being and volunteering. Numerous studies have reported that a person involved in volunteering will have more resources, a larger social network, more power and more prestige, and this in turn leads to better physical and mental health. 33 34 It has been found that the positive effect of volunteering on physical and mental health is due to the personal sense of accomplishment that an individual gains from his or her volunteering activities. 35 Volunteering may also provide a sense of purpose, particularly for those people who have lost their earnings, 7 because regular volunteering helps maintain social networks, which are especially important for older people who are often socially isolated.
We have used three mutually exclusive groups reflecting the degree of participation in volunteering during the year prior to the survey. The GHQ scores were more favourable among those who were involved in volunteering irrespective of its frequency, compared to those who never volunteered. People who were involved in frequent volunteering had much higher GHQ scores up to 40 years than those who were involved in infrequent or rare volunteering, because people may experience role strain and thus will have limited or no physical and mental health benefits of volunteering. 9 14 33 34 Our study showed that individuals with even a minimal amount of participation in volunteering activities appeared to have better mental well-being compared to those who were not involved at all. This has also been reported by others. 9 14 34 Nevertheless, a high proportion of variance within individuals (65%) also indicate the lifecourse effects of volunteering on mental well-being.
Strengths and limitations of this study
This study has several strengths. First, the findings were based on a large-scale national-level longitudinal study in England, which enabled us to explore the associations between volunteering and mental well-being over the life course. Most importantly, our measure of volunteering status has shown robust associations with GHQ scores, for example, we also repeated the results by re-defining the cut-offs of volunteering and not volunteering and the results remained unchanged. Furthermore, the results remained unchanged when data from the 2002 survey were discarded because of changes in the frequency categories of volunteering offered to respondents.
As far as limitations of the work are concerned, the BHPS does not have data on 'informal volunteering' (ie, voluntary acts undertaken for the benefit of unrelated individuals, eg, neighbours). Therefore, we were bound in using only 'formal volunteering' and were unable to capture a wider spectrum of voluntary activities. Additionally, we were constrained to use GHQ as the measure of mental well-being as this is the only relevant outcome variable in the BHPS (the other, such as WEMWBS, is not collected). Also, in analysing social change there is the possibility, which cannot be ruled out entirely, of cohort effects-that is, if we were able to observe respondents from different birth cohorts at the same ages, we would find significant differences because of the different life experiences of birth cohorts (eg, those who became adults prior to World War II compared to those who grew up under the modern welfare state), but it is not possible to test for such effects over the relatively short run (seven waves of a study, with data gathered between 1996 and 2008) for which these data are available. Finally, we were unable to examine important selection effects, such as whether poor health might have limited whether or not individuals participate in volunteering particularly at old age.
Conclusions and policy implications
The findings from this study are noteworthy: the results are based on a large national-level longitudinal data and the analysis shows that, after adjustment for various potential confounders, the association between volunteering and mental well-being varies at different points in the life course. These findings argue for more efforts to involve middle-aged people to older people in volunteering related activities. Volunteering action might provide those groups with greater opportunities for beneficial activities and social contacts, which in turn may have protective effects on health status. Particularly, with the ageing of the population, it is imperative to develop effective health promotion for this last third of life, so that those living longer are healthier. The results of the study are also relevant to the Marmot Review, 36 which emphasises the need for interventions to promote community participation as a way of improving an individual's health and wellbeing. Further research is needed to explore why volunteering at certain points of the life course seems to be better for health than it is at others.
